In this paper we analyse general equilibrium effects of an increase in a tourism tax which we hypothetically designed to internalise negative externalities of international tourism in Australia. Several simulations were carried out using a computable general equilibrium (CGE) model of the Australian economy. The simulations were carried out assuming two different economic environments, the short-run and the long-run. The simulation results suggest that due to an increase in tourism taxes, the international tourism sector tends to contract while the other sectors expand. Overall, an increase in tourism taxes appears to be welfare improving in the long-run though it generates a marginal contraction in overall economic activities in the short run.
Introduction
Taxing tourism sectors are justified based on several economic arguments: internalising negative externalities, public goods, rent extraction and government revenue generation. Of these, issues related to internalising tourism related negative externalities have received a considerable attention in recent literature (Clarke and Ng 1993; Divisekera, 1995; Clarke 1997; Tisdell 2001; Gooroochurn and Sinclair 2003) . The key argument underlying most of these studies is that tourism generates negative externalities such as environmental degradation and congestion and thus economic instruments such as taxes and levies could be used to internalise them.
However, little attention has been given to analyse possible effects of such instruments and in particular in a general equilibrium context (see for example, Palmer and Riera 2003; Palmer, Riera and Rosello 2007). Palmer and Riera provided a critical review of the "Balearic ecotax" that was proposed by the Government of the Autonomous Community of Balearic Islands to handle tourism related negative externalities. This study highlights two main conclusions. First, the internalisation of the negative externalities in tourism is vital to guarantee the continued sustainable growth in tourism. Second, a tax or a levy such as the "Balearic ecotax" is capable of raising government revenue necessary to finance activities aimed at improving the environment or developing infrastructure needed for tourism sector.
Palmer, Riera and Rosello (2007) used count models to examine different ways of modelling the demand for hire cars in Mallorca (Spain). They then considered a fixed rate tax on daily numbers of hire cars that are believed to be involved with externalities. This study analyses descriptively whether the tax is effective in terms of internalisation of negative externalities, optimality, fiscal effectiveness, the economic and distributive impact and social acceptance. The study concludes that while the tax imposed on rental cars is less effective as a short-term corrective measure, it could well be used as a tourism tax based on its success in other factors considered in the study.
While the available studies make a substantial contribution to our understanding of the various theoretical aspects of tourism related negative externalities and potential corrective measures, one of the major limitations is the lack empirical evidence. This is a major drawback from a policy perspective since a clear understanding of how tourism taxes could be used to internalise externalities in tourism and economy wide effects of such taxes is necessary for any meaningful policy discussion about tourism taxation. Against this background, the aim of this paper is to examine the importance of economic instruments such as taxes to internalize externalities associated with tourism and to analyse their economy wide implications in the context of Australian tourism using a CGE model. This remainder of this paper is organised as follows. In the next section, theoretical underpinning of negative externalities related to tourism is presented and an estimation of the external cost of tourism in Australia is explained. In Section three, the Computable General Equilibrium model (CGE) used in carrying out simulations is presented with special reference to its features and model assumptions are described. In the subsequent section, simulations carried out are explained and the results are analysed. The final section offers conclusions and outlines the wider implications of tourism taxes.
Internalising Negative Externalities of Tourism
The externality argument has two aspects. The first aspect of the externality argument is related to the premise that tourism gives rise to negative externalities such as environmental degradation and congestion, which are described as the environmental cost of tourism (Hughes 1981; Divisekara 1995; Jensen & Wanhill 2002) . In addition to the private costs, decisions of tourists to undertake a trip induce additional costs, on service providers, other tourists visiting the same place and on the host country.
Tourism-related costs to other tourists and to the host society are referred to as the negative externality/external cost of tourism. In the economic sense, negative externalities of tourism arise when the activities of the tourist (activities of one agent) within the destination have an impact on the welfare of other tourists or of the hosts (the other agents), without the impact having been taken into account by the tourist (the first agent) and thus the effect is not reflected in market transactions (Nash, et al. 2004; Nicholson 2005) .
The existence of tourism affects many aspects of the environment of the host nation. Natural resources such as flora and fauna, beaches, wilderness areas, forests, mines and lakes are often degraded and polluted. Tourism might destroy habitats and change the ecology of an area. Man-made resources such as heritage sites, historical cities, museums, relics and recreational facilities have often been used beyond their carrying capacity. This could degrade the historical value of these resources that cannot be replaced. Human resources such as a country's resident population, institutions, and artistic and cultural activities are often disturbed (Forsyth, Dwyer and Clarke, 1995) . The extra tourist influx increases traffic congestion.
Crowding, long queues at popular places, traffic congestion and untidy environments affect both the host nation as well as the tourists (Gooroochurn and Sinclair 2003) . Increased adverse environmental effects, therefore, can result in the discouragement of visitors to a particular destination. Tisdell (1988) proved how increased pollution, using marine pollution as an example, results in reduced surpluses to both visitors and tourism service providers, using a partial equilibrium model. This happens as a result of the reduced demand for tourism/recreation due to the pollution. Thus, from both the tourism sector's and host society's viewpoints, there should be appropriate policies to address tourism-related externality issues, which would optimise the tourism volume as well. The economic case of tourism-related negative externalities could further be explored by applying the theoretical view of congestion introduced by Pigou (Nash et al. 2004 , Bureau of Transport & Communications Economics 1996). In Figure 1 , the vertical axis represents the cost of visiting a particular destination (price of tourism) and this may include the monetary cost incurred to the tourist as well as the money value of travelling time within the destination. The horizontal axis shows tourism volume. Tourism demand (D T curve) is based on the perceived value of tourists visiting the destination in terms of the cost and time (marginal benefits of tourism). If the cost is lower, the tourist's perceived value is higher (higher demand) and hence a higher tourism volume within the destination. Marginal Private Cost (MPC) represents the cost that individual tourist takes into account in making decisions to visit the destination. Each individual tourist might incur increasing cost as his or her stay increases in the destination. The increasing cost may include increasing expenditure within the destination plus additional time taken in travelling within the destination. For instance, when tourist numbers are higher in a destination, tourists have to spend additional time searching for parking facilities, queuing, and the like.
The competitive equilibrium level of tourism volume in the destination is given at point F, the intersection of the MPC and the demand curve (D T ). The equilibrium level OQ is determined purely based on the private cost for each tourist (QF). Up to this level, the marginal benefit of tourism is higher than the private cost and thus, they still maximise individual welfare. However, from society's viewpoint, OQ is inefficient as it takes into account only MPC and disregards the possible external costs.
Marginal External Cost (MEC) that arises as a result of visitation is presented by the MEC curve and it is up-sloping representing the greater visitor numbers with increasing external costs. However, visitors do not take into account such external costs in their decision to travel. Against this background, in order to determine the efficient level of tourism volume as perceived by local residents (society's point of view) Marginal Social Cost (MSC) should be considered and it represents the sum of the marginal private and marginal external costs (MPC + MEC). The up-sloping MSC curve represents the increasing level of social cost arising from the increasing level of tourism.
When marginal social cost is considered, the efficient level (socially optimal level) of tourism is determined at point D where the MSC curve intersects the demand curve and it gives the optimal tourism volume of OQ*. This analysis shows that tourism is beneficial as long as marginal benefits (reflected in D T curve) exceed marginal social cost, and thus the efficient or socially optimal level of tourism is at point D. At point E, clearly marginal social cost exceeds marginal benefits by an amount equal to the distance shown as FE, the vertical distance between MSC and MPC curves. By construction, the distance between these two curves represents the marginal external cost arising from tourism.
The above analysis shows that the parties involved in tourism are less than likely to come to an agreement on the efficient level of tourism, thus government intervention into the market is desired. Accordingly, it is argued that a Pigouvian tax can be levied to correct the negative externality. Pigouvian tax theory suggests that a tax equivalent to the difference between marginal social cost and marginal private cost (i.e. MEC) could be levied at the efficient level of tourism (Bailey 1995; Pindyck and Rubinfeld 2001; Rosen 2005; Tisdell 1993 ).
According to Figure 1 , a tourism tax equivalent to the distance CD could be imposed. 22 The area ABCD represents the total revenue from such tourism taxes. Although, the welfare of current tourists (OQ*: post tax level) is reduced due to the tax, the total welfare is not affected. Moreover, national welfare can be improved if the government tax revenue (shown in ABCD) is redistributed among the residents. The net social gain from taxing tourists to internalise negative externalities is shown by DEF.
The tourism volume falls from Q to Q* and this is socially desirable. If the tourism volume declines further, the tourism sector would suffer from such reductions. Therefore, taxes should not exceed the optimal level.
Estimation of the External Cost of Tourism and Optimal Level of Tax
The preceding section shows how the optimality is achieved through a tourism tax when externalities exist. However, determining the optimum level of the tax does not seem to be an easy task. This might involve knowledge of the tourism demand function, the private costs function of tourism and the external marginal cost function (Palmer and Riera 2003) . The information regarding tourism demand function for Australia, in particular demand elasticities are available (Divisekara, 1995; 2008; 2009) ). However, to the best of our knowledge, information regarding the remaining functions is not readily available. Therefore, the level of the tourism tax in this study is estimated using the following procedure.
The external cost of tourism was estimated using currently available information from several sources. It is assumed that the estimated cost is a reasonable proxy to represent the actual cost. Of the various aspects of tourism-related external costs, this assessment considered four aspects including traffic 22 Divisekara (1995) , Clarke (1997) , Jenson & Wanhill (2002) and Tisdell (2001) also held a similar view that government could intervene in imposing taxes on the tourism product to redress the induced environmental problems.
congestion, aircraft noise, air pollution by motor traffic and marine pollution, for which secondary data sources were available for the estimation.
The Auslink White Paper (Department of Transport and Regional Services, 2004, hereafter DOTARS) is the first key source used. This estimates that the total cost of traffic congestion to the Australian economy was $12.8 billion in 1995 and forecast that this would increase to $29.7 billion by 2015. According to this estimation, on average, the cost of congestion increases by nearly 7 per cent a year. Furthermore, it estimates that the cost of urban air pollution from motor vehicles in Australia was approximately 0.2 to 0.3 per cent of the GDP. Following DOTARS (2004), the costs of traffic congestion and air pollution attributable to the Australia tourism sector were estimated and are presented in Table 1 . Since this source does not quantify the external cost by the type of industry, some rational base should be used to extract tourism sector contribution. We allocated a portion of the total cost of congestion and air pollution to the tourism industry based on the tourism industry's value added share in total value added (We used the share of Australian tourism in the total gross value added derived from the Australian Tourism Satellite Account to allocate tourism industry's share of cost of traffic congestion and air pollution).
The cost of aircraft noise was estimated based on available information about the ANL (Aircraft Noise Levy). This levy is imposed on each passenger arrival in a jet aircraft to specified Australian airports (The levy is $3.40 per passenger currently and is operative only at Sydney and Adelaide airports. These two are currently recognised as airports that generate excessive noise in surrounding areas). The levy is based on the noise levels (noise characteristics) of aircraft and thus it is reasonable to assume that the monetary value of the levy represents the external cost of aircraft noise. It was assumed that the total collections from the levy are equal to the total external cost of noise pollution due to tourism in the surrounding areas. Similarly, we assumed that the total amount collected from the EMC (Environmental Management Charge) is also equal to total pollution at the Great Barrier Reef Marine Park due to tourism (for detailed estimation of tourism taxes see Ihalanayake and Divisekara 2006). Table 1 shows the estimated total external cost associated with the four aspects of externality attributable to the Australian tourism sector. The total cost was disaggregated into domestic and international tourism based on the share/weight of each sector in the total tourism consumption. Table 1 shows that $668 million in total external costs is attributed to the Australian tourism sector out of which international tourism accounts for $154 million in 1997 (base year).
The cost of negative externalities attributable to domestic tourism was disregarded in the estimation since domestic tourists (Australian residents) make a significant contribution to the Commonwealth, State and local government tax revenues whereby approximately 40 per cent of total tax revenue is derived from personal income tax. This is an important difference between domestic visitors and international visitors since the latter do not contribute to personal income taxes.
Based on the number of visitor arrivals (4,318,000) in the base year, the per visitor external cost of international tourism was estimated at $35.66. Within the context of the above conceptual framework, this implies that each international visitor to Australia would be liable to pay a tax of $35.66 to compensate for the external cost arising from their presence as visitors.
However, these estimations are subject to some limitations since they could over/under estimate the actual cost. In addition to the four aspects considered in the estimation, there appears to be several other causes of tourism-related negative externalities such as pollution of beaches, national parks, marine parks, heritage sites, and pollution or negative impact on the man-made environment. One major problem in relation to the estimation of such externalities, to the best our knowledge, is the lack of reliable sources of information, similar to the ones we used in the current estimation. Moreover, the theory of externality implies that zero pollution in general is not socially desirable. The socially optimum level of tourism occurs at some positive level of external cost relating to externalities (Rosen 2005) . Therefore, in summary, the estimation of the total external cost arising from all possible pollutants and the imposition of taxes to cover the cost seems to be beyond the scope of the current study, and, moreover not necessary.
Upon the estimation the per visitor external cost ($35.66) it should be considered whether international visitors already pay taxes to cover the external cost before estimating the appropriate level of the tax. Ihalanayake and Divisekara (2006) have noted earlier that international visitors have already contributed to Australian tax revenue. Against this background, those taxes and charges which are directly identifiable as being imposed upon international visitors for the purpose of recovering the cost of environmental damage are considered. There are two such taxes in Australia and these are the ANL and the EMC.
The total revenue collected from the ANL was $38.7 million for the base year out of which international visitors paid $11.6 million. 23 Moreover, a total of $2 million has been collected from the EMC for the base year and the contribution of international visitors is $0.4 million (based on share of international tourism in total tourism consumption). In addition to the above two taxes, the PMC (Passenger Movement Charge) paid by international visitors which totals $99.5 million for the base year was also considered (Ihalanayake and Divisekara 2006) 24 . Although, PMC is not officially labelled as a tax to cover external costs, as the largest special tourism tax paid by international visitors in Australia, it is reasonable to consider PMC as a part of the total tax revenue in this assessment.
The total revenue from these three taxes, i.e. ANL, EMC and PMC, advanced from international visitors, is estimated to be $111 million for the base year and this suggests that the per visitor tax contribution is $25.70. Our early estimations showed that per visitor external cost of tourism is $35.66. This suggests that per visitor tax contribution of $25.70 is insufficient to cover the external cost of international tourism. This leads us to derive the following policy scenario:
"The current tax contribution of the Australian international tourism sector seems to be inadequate to cover the external cost of the international tourism sector, and, accordingly, there is a case for further taxing international visitors." 23 The total amount collected from ANL for the base year was $38.7 million. Based on international visitor arrivals, interstate visitor arrivals and arrivals of Australian residents to NSW, we disaggregate the total into domestic and international tourism. Accordingly, domestic and international tourism account for, respectively, $27.09 million and $11.61 million in ANL in 1996-97. 24 Total PMC collected was $174.5 million for 1996-97. Based on departures of short-term international visitors and short-term Australian residents, the total was disaggregated into international tourism ($99.45 million) and domestic tourism ($70.67 million).
If further government intervention is desired,
what is the appropriate policy change? It is clear that the current tourism tax structure may be extended further. According to the above estimations, the tax increase could be $9.96 per international visitor in Australia (i.e. the balance between $35.66 -$25.70). Upon deciding the size of the tax, the next task is to decide the most suitable tax tool. In section four, simulations regarding the possible tax change are carried out and the changes of taxes are introduced.
The Model and Model Assumptions
The model applied in carrying out simulations in this paper is the Tourism Tax Model (TTM) developed by incorporating two tourism sectors and is a CGE model of the Johansen class (please see Ihalanayake 2007 Ihalanayake , 2012 for more details about the development of TTM). 25 The model consists of five groups of equations describing final demand (by households, government, investors, and exporters), industry demand for primary factors and intermediate inputs, pricing structure, market clearing conditions, and miscellaneous macroeconomic conditions. An essential feature of the model is that it is based on the neoclassical assumptions of pure competition.
On the supply side, the model includes 37 industries/sectors (including two tourism sectors) each producing a single commodity (The theoretical aspect of tourism sectors are given below since it is important for the central theme of this paper). The industries/sectors are faced with the problem of cost minimization. Production technology in general is explained by a system of nested combinations. The demand-side is represented by investment demand, a single representative household, the government, and export's demand. The industry demand for inputs for capital formation is explained by a nesting structure, which has two levels. The single representative household is faced with the problem of utility maximisation subject to budget constraints and thus household demand is formulated using a two levelnesting structure similar to the investment demand. Government demand describes the demand for locally produced and imported commodities by government institutions. Government demand in the model is assumed to be moving with real aggregate household consumption. Export demand for Australian-made commodities is determined by the foreign currency prices of exports. The demand for margin services is dependent upon the demand for related commodities for which margin services play the vital role of transferring commodities between producers and consumers.
The model includes import tariffs and sales taxes on intermediate consumption, investment, household consumption and exports. Tariffs and sales taxes are treated as ad valorem on basic values, with the tax variable in the linearised model being the percentage change in powers of the taxes. In addition to the basic structural components of the model given above, it also includes several other economic aggregates. Among these, aggregate volume of imports, exports and the balance of trade, consumer price index, aggregate employment and aggregate capital stock are important. Finally, the model assumes that wages and other costs are indexed to the consumer price index.
Tourism Theoretical Structure
On the supply side, there are two tourism sectors (domestic tourism and international tourism) in the model and they are incorporated into the intermediate matrix. Thus, the production technology of the tourism sectors is very similar to that of other conventional sectors in the model.
Equations (1) and (2) The equations indicate that in the absence of changes in the relative prices of commodities and technical changes, the intermediate demand for the commodities of each tourism sector is a function of the activity level of the relevant tourism sector. 26 This reflects the constant returns to scale assumption in production. This means that if a tourism sector wants to increase its output by one per cent, it has to increase its aggregate use of intermediate commodities by one per cent. However, in a situation where relative prices change, the tourism sector's demand for commodities would change by an amount less than the activity level.
On the demand side, tourism demand consists of two categories: domestic tourism demand and international tourism demand. Domestic tourism demand is modelled similarly to household demand. 27 The assumption is that domestic visitors are assumed to be choosing commodities to maximize utility 26 The activity level is the total capacity or the total output of a sector. 27 Blake (2000) , and Gooroochurn and Sinclair (2005) modelled domestic tourism demand similarly to household demand in that domestic visitors maximize utility subject to budget constraint. subject to budget constraints. Therefore, domestic tourism demand equations are derived from a twolevel nesting structure. Of the two levels, the lower level is not relevant to domestic tourism demand since the household sector purchases a composite tourism product. The lower level applies only to other commodities that the household sector demands. Therefore, domestic tourism demand is derived from the top-level of the nest. Following Dixon et al. (1982) , the demand for domestic tourism can be specified as follows:
Where, x 3DT is the percentage change in the demand for domestic tourism, c is the percentage change in aggregate household nominal consumption, p 3k is the percentage change in the price of commodities, a 3DT is a taste change variable and  DT and  ik 's are expenditure and own and cross price elasticities. 28 In deriving Equation (3), the model assumes the Klein-Rubin utility function. This implies that Equation (3) is derived using a linear expenditure system (LES) and it reflects that demand is a linear function of prices and expenditure. Accordingly, the 28 Variable  DT measures how responsive household demand is for domestic tourism to the changes in average household expenditure (c) while the change in household demand for domestic tourism to the changes in general price of good k is given in  ik (where for i = k,  ik is the own price elasticity and for i  k  ik is the cross price elasticity).
demand for domestic tourism is divided into two parts: subsistence demand and supernumerary or luxury demand. Subsistence demand is fixed in the model (hence, elasticity of demand for subsistence is zero). Changes in demand for domestic tourism could arise only as a result of changes in luxury demand. The responsiveness of demand for domestic tourism to such changes is determined by the size of demand elasticity.
29
On the other hand, international tourism demand is modelled similarly to export demand and thus it is assumed that tourism demand is inversely related to the foreign currency price of international tourism. Following Dixon et al. (1982) , the demand for international tourism in Australia is specified as follows:
Where, x 4IT is the percentage change in demand for international tourism,  is the price elasticity of demand for international tourism, p 4IT is the percentage change in the purchaser's (foreign currency) price of international tourism in Australia and f 4IT is a shift variable that allows an exogenous change in international tourism demand.
In 
Model Assumptions
29 The second part of demand, supernumerary demand, is modelled as Cobb-Douglas and thus demand elasticity is near -1 in the model. Dixon et al. (1982) argued that one advantage of assuming a Klein-Rubin utility function is the model's ability to source outside elasticities. Expenditure elasticities are sourced from the literature and price elasticities ( ik ) are estimated using the Frish formula for relating price elasticities to expenditure elasticities in the context of an additive utility specification.
The simulations are carried out within two different economic environments, representing the short-run and the long run. In each economic environment, a set of assumptions regarding the model is made. In other words, a set of exogenous variables is specified in each case which is also known as the specification of the closure of the model. The database used in this study contains 37 industries, 37 commodities, a single representative household, the government, an aggregate export demand, 9 skill labor groups, and 6 industries whose investment is determined exogenously.
Tariff terms, ad valorem and sales tax terms, export tax terms, technological and taste change terms, shift variables, and number of households are assumed to be exogenous in both the short-run and the long-run economic environments. Further assumptions regarding the selection of additional exogenous variables in each economic environment are made.
In addition to those exogenous variables noted above, there are several important selections of exogenous variables in the short-run. Among these, selection of variables relating to primary factors and aggregate expenditure variables are the most crucial. Of the three primary factors: capital, land and labor, the industry-specific current capital stock is fixed in the short-run closure. This implies that the rate of return on capital is determined endogenously. The use of agricultural land in the production process is also exogenised. Aggregate employment is determined endogenously, while the real wage rate is fixed.
On the demand side, all components of real gross national expenditure, namely household consumption, private investment, government expenditure and inventories, are exogenised. Changes in the GDP in simulations, on the expenditure side, are adjusted using the balance of trade as the swing variable. Thus, export and import volumes can be endogenously determined. This implies that, depending on the shock, a change in real GDP is represented as a change in the balance of trade, a deficit or a surplus, reflecting national dis-saving or national saving. This choice is important for the needs of simulations carried out in this study. In our model, we assume elastic demand for export including international tourism. Thus, a change in tourism taxes can be expected to change international tourism consumption via changes in tourism prices. Such changes in tourism consumption can change the exports volume. Given that the balance of trade is endogenous, it is easier to track down changes in real GDP arising from tourism tax changes. Moreover, as the small country assumption is adopted in simulations, import prices are fixed, implying the inability of Australian demand to change world market prices. The nominal exchange rate is the numeraire, which is also exogenous.
In the long-run, selection of primary factors and expenditure aggregates for the exogenous list differs from that of the short-run. The most important is the selection of the current capital stock to be determined by the model. Instead of the current capital stock, the rate of return on capital is assumed to be exogenous. In the long-run, aggregate employment is assumed to be exogenous since it is determined by other factors such as demographic changes, the natural rate of unemployment and the participation rate. In the case of exogenous aggregate employment, the real wage rate should be determined by the model. However, industry composition of labor can vary according to changes in other related variables.
As far as aggregate expenditure variables are concerned, real government spending and real investment are assumed to be exogenous. Exogenous real investment implies that Australian savings are only sufficient to maintain domestically-funded investment. Changes in real income available to Australians due to tax changes are reflected by changes in real household consumption and thus real household consumption is endogenous.
These assumptions mean that changes in capital stock purely reflect changes in foreign-owned capital. For example, if the capital stock is increased as a result of tax changes, there is an increase in the quantity of foreign-owned capital. Subsequently, the trade surplus is set to equal the increase in returns to capital, to pay foreign capital owners for additional capital that they finance. Thus, real household consumption is the only endogenous variable in the domestic absorption in this closure. The most important policy implication of this particular closure is that the changes in real consumption provide a valid indicator of the welfare changes arising from tax simulations. The nominal exchange rate is the numeraire in the long-run as well.
In relation to government finance, all tourism tax simulations are carried out as budget neutral simulations. Thus, the real budget deficit is exogenous while the income tax rate (both the rate of tax on wages and salaries/PAYE tax rate and the rate of tax on non-labor income) is endogenous. This implies that changes in tourism taxes and subsequent changes in government tax revenue are reflected in changes in income tax rates. For example, if tourism taxes are increased, income tax rates tend to fall given the exogenous budget deficit. This is similar to a situation where increased tax revenue is redistributed among households. Subsequently, the after-tax wage rate and household disposable income will represent the effects of changes in income tax rates arising from tourism tax simulations. Both the after-tax real wage rate and real disposable household income are introduced in the finance module. Furthermore, a link between real household disposable income and real consumption was also established and thus real consumption in our model is a good measure of taxinduced welfare changes.
The model is solved using the GEMPAK software (Harrison and Pearson 1996) . GEMPAK can carry out simulations using specified databases. Moreover, since the CGE model we used is a comparative static model, in solutions it generates a linearisation error. It is observed that the extent of the error is greater when the policy change is larger. Thus, in order to minimize the linearisation error, a multi-step solution method should be applied. In our simulations, the Euler multi-step solution technique was applied.
Simulations and Simulation Results
In section three it was estimated, based on available evidence, that an increase of the international tourism tax by $9.96 per international visitor in Australia could be used to internalise the negative externality. What are the available alternative tax tools in the current structure to implement the above-mentioned tax change? As far as the current tax structure is concerned, the ANL (aircraft noise levy) is the only major tax imposed in relation to the internalisation of negative externalities. The levy is earmarked for the noise insulation projects at two identified airports. Thus, there would be difficulties in justifying increases in ANL, as it is a project-specific tax and therefore, a different tax should be considered. This leaves us only PMC and visa charges, as other possible candidates. The current policy of the Australian Government towards the visa-issuing process is to expedite the process by allowing applicants to use electronic applications. This leads us to suggest that the appropriate existing tax for this purpose is the PMC.
The choice of PMC for the experiment is supported by two factors: (i) it has been increased on several occasions since its introduction in 1978, and (ii) administration is relatively easy as it is collected through respective airlines and shipping companies. We assume an increase in PMC by $10 per international visitor. The PMC as a unit tax is imposed on each departing passenger from Australian airports and seaports. Based on the number of visitor departures in the base year (Australia had 4,217,000 international visitor departures), this would raise $42 million, which is sufficient to cover total external costs. Two alternative policy scenarios are considered:
i. The principal policy: PMC is increased for international visitors only assuming that an exemption is given to Australian residents departing.
ii. The alternative policy: as an alternative the increase in PMC is considered for both international visitors and Australian residents to see whether there are major differences in results.
Two simulations based on two different economic environments explained in the previous section under the model assumptions are carried out and the simulation results are presented as macroeconomic effects and industry effects in the following two sub sections. Table 2 presents the macroeconomic results of all simulation experiments in the percentage change form. The results suggest that, under the principal policy, the short-run yields a decline in GDP (by 0.005 per cent). This implies that the PMC increase has generated overall negative effects within the economy. The contraction in GDP can be explained/justified mainly in two ways: from the income side and from the expenditure side. From the income side, the macroeconomic results show that aggregate employment declines (0.007 per cent). Real GDP at factor cost has declined by 0.005 per cent. What causes this decline in GDP at factor cost? The model assumes that the percentage change in real GDP at factor cost is equal to the sum of change in employment and change in capital. As the stock of capital is fixed in the short-run, GDP at factor cost should move with aggregate employment.
a) Macroeconomic Effects
The most important macro explanation for the changes in aggregate employment is that it depends on the real producer price of labour or the marginal product of labour (MP L ), a variable that has increased as a result of increase in PMC in the short-run. The increase in the marginal product of labour results in reduced aggregate employment. What are the reasons behind the increase in MP L ? In order for MP L to increase (the real producer wage), real consumer wages should increase. However, the short-run closure assumes that real consumer wages remain unchanged. In the absence of real consumer wage changes, MP L (the real producer wage) is driven by changes in the terms of trade and indirect taxes. Given that the increase in PMC increases the terms of trade and indirect taxes, MP L (the real producer wage rate) rises.
From the expenditure side, in the short-run closure, all components of the domestic absorption (household consumption, investment, government consumption and inventories) are fixed and the trade balance is the swing variable. In this context, the reduction in GDP can be explained by a worsening trade balance (severe reductions in exports). This means that balance of trade should move towards a deficit in the short-run. The impact of the balance of trade deficit in changing GDP is explained by the variable, contribution of BOT to the real expenditure side GDP, as it declines by the same rate as GDP decline (0.005). The reduction of this variable is initiated by the contribution of exports to GDP by -0.0081 and the contribution of imports to GDP by 0.0027. The PMC increase considered in simulations should have an increasing effect on the price of the composite international tourism product which in turn could push the export price index up. Such an increase in export price index leads to a significant reduction in export volume by 0.044 per cent. The model assumes an elastic demand for exports, including international tourism. This results in a considerable change in export volume to a smaller change in export prices. On the other hand, the import volume has declined by 0.015 per cent. What is the impact of these changes on the real foreign trade balance? These changes generate a considerable deficit in the trade balance and GDP should decline to restore the equilibrium on the expenditure side. The significant reduction in export volume can also be explained as mainly due to a reduction in international tourism consumption. Moreover, the contraction in export volume causes the terms of trade to rise, as shown in Table 2 .
In contrast to the short-run contractionary effects, an increase in PMC, leads to a marginal expansion of the economy in the long-run. This is represented by an increase in real GDP of 0.001 per cent. As explained above, changes in GDP can be analysed in two aspects: income side and expenditure side. In the income side, it can be explained due to changes in primary factors. In our model, aggregate employment is fixed in the long-run. Thus, the major contributory factor for the GDP increase is aggregate capital stock. Table 2 , column 3 shows that aggregate capital stock has increased by 0.005 per cent which leads the GDP increase.
Changes in aggregate capital stock may be explained by referring to the changes of marginal product of capital (MP K ). In order for aggregate capital stock to rise, MP K should fall. In our model, MP K is a negative function of the terms of trade. This implies that if the terms of trade rise, MP K would fall. Our results confirm that the terms of trade rise by 0.028 per cent (Table 2 ) and thus it can cause a decrease in MP K . A decrease in MP K requires that the K/L ratio to improve. Given that aggregate employment is fixed in the long-run, the capital stock increases. It should also be mentioned here that the increase in the capital stock is not a part of domestically-financed capital but a part of foreignfinanced capital since we have explicitly linked changes in capital with the foreign capital.
From the expenditure side, the GDP increase can be explained by referring to the changes of the domestic absorption. In our model, only real household consumption is endogenous. The other two components of the domestic absorption, real government spending and real investment, are assumed to be exogenous. Therefore, the major contributory factor behind the GDP increase is the increase in real household consumption (see for example, Table 2 shows that real household consumption has increased by 0.008 and this can be considered as the welfare improvement of tourism taxes).
What is the reason behind the increase in real household consumption? This could be linked to the improved K/L ratio due to increased terms of trade. As noted above, the aggregate capital stock increased because of improvements in the K/L ratio. The K/L ratio and MP L change in the same direction. This implies that MP L in the long-run increases and such increases result in a rise in the after-tax real wage rate. Our results confirm that the after-tax real wage rate improves by 0.010. Thus, the increased income arising from increased MP L causes an increase in real consumption. Moreover, the improvement in the terms of trade implies that more imports can be obtained for a given level of exports for local consumption. In summary, our results suggest that the total improvement of the terms of trade due to tourism taxes is reflected in increased real consumption and it fully represents a welfare improvement.
30
30 Note that the long-run closure adopted in this simulation assumes that only real consumption is flexible among the components of domestic absorption. This implies that any Another positive aspect of a tourism tax increase, which has some important long-run implications, is the improvement in real household disposable income. The results show that in the longrun, real household disposable income rises by 0.012 per cent. This improvement results from both reductions in income tax rates and the CPI. The results show that income tax rates fall by 0.061 per cent due to the redistribution of increased government tax revenue arising from tourism taxes. As our model has created a link between real household disposable income and real consumption, the increase in real consumption explained above can also be linked to improved household income.
As expected, the results of the alternative policy simulation show that all macroeconomic variables change in the same direction in the short-run but the results are more pronounced than in the principal policy. For instance, real GDP reduction is more than twice as high in the alternative policy than in the principal policy. The reduction in real GDP is driven by higher unemployment. By contrast, the alternative policy in the long-run has mostly generated similar results as in the principal policy. For instance, real GDP rises by the same amount and from the expenditure side this is represented by a similar increase in real consumption. It is also noticeable that contraction in exports volume is marginally less in the alternative simulation. Overall, as emphasised earlier, although the alternative policy brings similar changes in most macro variables in the long-run, considering short-run severe reductions in GDP, employment, and exports, including international tourism consumption, it appears that the principal policy is a better alternative.
b) Industry Effects
One of the important implications of a change in tax is that it distorts the producers' choice of production technique and factor employment. These distortions arise since producers respond to tax-induced changes in demand for commodities and hence output changes. Table 3 records changes in outputs and employment of mostly tourism-related industries. These industries are selected based on tourism sector purchases of the components of its composite product. Table 4 , on the other hand, presents the industry results of all other industries.
In the short-run simulation, the increase in PMC has contractionary effects among the tourism-related sectors. As mentioned earlier, the tax increase leads to cost or benefit arising from tax changes is represented by a change in consumption. Accordingly, changes in consumption arising from tourism tax changes provide a valid indicator of the welfare effects of such tax changes. Dixon and Rimmer (1999a) and Wittwer and Anderson (1999) adopted a similar closure in their studies that measure impact of GST tax package.
an increase in the price of international tourism and this increase in price reduces international tourism consumption. The reduction is almost two times higher than the price increase. 31 The international tourism (dummy) sector sells its output only to the export sector and thus the entire reduction in tourism consumption is reflected in the output contraction of the international tourism sector.
As the demand for international tourism contracts, the tourism-related sectors (being the main suppliers of the tourism sectors incorporated into our model) show similar output contractions. For instance, it is mostly the tourism-related sectors such as hotels & cafes, transport, beverages & cigarettes, petroleum & refinery, clothing & footwear, transport services, communications, finance services, education, other entertainment, library, museums and arts, gambling & recreation and other services sectors that are affected and contracted. Moreover, these industries can be considered mostly as non-traded industries in the absence of tourism. They are strongly influenced by changes in local demand patterns rather than changes in export demand. Following output contractions, these sectors then experience contractions in factor employment. As noted in the previous section, in the short-run labour is the mobile factor (industry-specific capital is fixed) and thus employment falls in each of these sectors. As shown in Table 3 , the reduction in employment is greater than the output reductions.
31 This can be explained by looking at the international tourism demand equation of our model (Equation 4)) and the international tourism demand parameter applied. In the model we used -2 for the demand elasticity of international tourism in Australia. Given that demand elasticity is -2, the tax induced price increase leads to a reduction in tourism demand by almost two times (-2*0.334 = -0.665 a close proxy of the value given). The only exception shown in the table is the food products industry which experiences a marginal increase in output. As a strong tourism-related industry, tourism demand for food products declines but an increase in exports outweighs the reductions caused by the tourism contraction. Output changes of a similar pattern are evident among some of the other tourism-related sectors shown in Table 4 such as textiles and chemicals. Table 3 also presents the long-run industry results and the results indicate that contractionary effects are somewhat moderate in the long-run. International tourism demand declines at a fractionally higher rate than in the short-run but most sectors show marginally less reduction in output. For instance, even hotel and cafes and some transport sectors (except air transport) that are strongly tourismrelated are affected moderately. In fact, several sectors experience a marginal increase in output while one sector (communication) is unaffected. For example, the finance, public and other services sectors show very little increase in output and these sectors receive a relatively lesser proportion of total international tourism consumption. As expected, the employment effects are fully in line with output changes.
The output effects of all the other industries are recorded in Table 4 and the results indicate that most industries have shown expansions. Most of the industries shown in Table 4 are traded industries except for a few non-traded sectors such as electricity, gas and water supply, wholesale and retail. Output of the traded industries is strongly driven by movements in competitiveness. The results suggest that the PMC increase has brought about a favourable price advantage for traded industries in the world market. Among the industries that expand, relatively significant output increases are recorded in the textiles, agriculture, other manufacture and mining industries and, in fact, the share of exports in the total output of these industries is relatively higher than all the other industries. (The output results presented here are generally in line with prior expectations. In a CGE setting, the taxed sector output contracts due to a decline in demand and the untaxed sector (sectors) expands as a result of increased demand. More specifically, our results confirm those of Alavalapati and Adamowicz (2000). They found a tax imposed on the tourism sector leads to a significant contraction in the sector (price of tourism product increases, demand declines and thus output contracts) while the other sector expands (two sector model)) In the short-run, the main components of domestic absorption: household, government and investment demand, are exogenised. Therefore, the available alternative in order for the industries to expand their output is to increase exports and intermediate sales, and it is essential that these industries reduce output prices. The results indicate that the output prices of all industries fall. This is the logic behind the outcome for the industries. Traded industries (shown in Table 4 ) face a relatively elastic demand while non-traded or tourism-related industries face inelastic demand. As the short-run supply curves of all industries shifts down due to the reduction in variable costs, traded industries manage to expand output considerably (given the elastic demand) while non-traded industries experience a relatively small increase in output expansion with high price reduction. As explained above, non-traded industries face a severe reduction in demand, crippling net output effects.
As far as the results of the alternative policy are concerned, there are two important points that need to highlight. First, the results suggest that the short-run contractionary effects among tourism-related sectors are greater than those of the principal policy. Second, the results show that even traded industries experience output contractions (in the short-run) unlike in the principal policy where those sectors expand (c.f. Table 4 ). In the alternative policy simulation, the increase in PMC is applied to all departures and hence it has a greater influence than the principal policy.
Conclusion and Policy Implications
This paper considers an important tourism related policy issue i.e. whether to internalise negative externalities in tourism in Australia using an economic instrument such as a tax and if so what effects are brought about by such changes. Using a conceptual framework and estimations of the external cost of international tourism in Australia, it was decided that an increase in tourism taxes could be considered for internalisation of the external cost. Several simulations were carried out assuming that PMC is increased by $10 for each international visitor in Australia. Simulations were carried out using the TTM, a CGE model of the Australian economy in which the tourism sector is represented by two sectors. Macroeconomic effects and industry effects of changes in tourism taxes were analysed.
As far as macroeconomic effects are concerned, the short-run results indicate that the Australian economy experiences a contraction when tourism taxes are increased. The economic contraction is in the nature of reduced GDP and increased unemployment.
In contrast, the long-run macroeconomic results show that the economy benefits marginally from the increase in tourism taxes. Real GDP increases and the aggregate capital stock rises because of increased foreign-owned capital in Australia. From the expenditure side, real household consumption increases resulting from an increase in the terms of trade. Moreover, when increased government tax revenue is redistributed as reductions in income taxes, real household disposable income tends to rise. Subsequently, real household consumption is encouraged by improved household disposable income. Based on such favourable results, it appears that tourism taxes are welfare-improving in the long-run.
The industry results are consistent with prior expectations that increased tourism taxes can cause reductions in tourism consumption and hence tourism-related sectors are adversely affected.
Adverse effects are explained in terms of both output reductions and increased unemployment in these sectors. However, the results suggest that in the longrun such adverse effects are easing to a certain degree due to relaxation of some of the assumptions. Overall, the industry results highlight several important points. First, it appears that tourism taxes (based on a PMC increase) can be expansionary for traded industries. Second, such expansionary effects are more pronounced in the long-run than in the short-run. Although industries gain output expansions in the short-run, only the labour market is flexible enough to respond to an increased demand for labour. Thus, it may supply enough labour to those industries (mainly traded industries). However, as there are capital constraints in the short-run, positive output effects are less pronounced. Third, tourism taxes can be contractionary for tourism-related (or non-traded) industries. Fourth, these contractionary effects are more pronounced if the tax increase is effective for both international and domestic tourists.
In summary, although increased tourism taxes are appealing in terms of their long-run expansionary effects and revenue-generating abilities, they could also be contractionary in terms of reduced international tourism consumption and subsequent adverse effects on related sectors. Given this mixed nature of the effects of tourism taxes, from a policy perspective, tax-induced adverse effects on the sector and related sectors become crucial. Therefore, it appears that there is little room for using the international tourism sector as a potential source of raising government tax revenue. However, in relation to tourism-related externalities there appears to be a case for consideration of either increasing existing taxes or imposing a new tax, since the existing taxes do not yield sufficient revenue to recover the externality cost. Although, such tax changes could have negative effects on the tourism sector, on efficiency grounds they may be justified. However, certain level of care should be exercised when our findings are used for policy making purposes. Our findings are subject to limitations of our estimations and the model. Further studies should be conducted to find out general equilibrium effects using dynamic models.
